Silver and lead were separated on a column of carboxylic cation-exchange resin using a diethanolamine-diethanolammOnium nitrate solution to elute silver. Lead was eluted with hydrochloric acid.
Recently we showed that solutions of diethanolamine salts containing excess base could separate metals by chromatography on cation-exchange resins (1). Copper(II) was not bound to the resin at all, but stayed in solution. as an uncharged complex (2) .
In this way copper could be separated from large excesses of other metals. Another metal that was very weakly held was Ag.
Chromatography on resin-impregnated paper showed that Ag(I) had
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Lead could now be eluted completely within 2 -3 void column volumes by nitric or hydrochloric acid, hydrochloric acid being more effective. After use of the column was regenerated by passing dilute aqueous diethanolamine. Table I shows the recoveries of silver and lead from a range of mixtures; Figure 1 shows elution curves for two mixtures, one containing a large excess of lead.
DISCUSSION
This technique is better suited to separating small amounts of lead from large amounts of silver than vice versa. To recover small proportions of silver one would have to pass large volumes of solution, and the silver would be recovered as a very dilute solution. The high viscosity of the diathanolamine eluent is a drawback that could probably be overcome by raising the temperature. However, the separation does appear to be clean and complete, and the indications are that copper would be the only "heavy metal" accompanying the silver.
For removing traces of silver from lead an extraction procedure is probably better, such as the dithizone extraction of 
